Simultaneous spinal and intracranial chronic subdural hematoma · Craniotomy · Laminectomy Abstract Simultaneous spinal and intracranial chronic subdural hematoma (CSDH) is a rare entity. A 67-year-old man visited our hospital due to headache after diving into a river 2 weeks before. Non-enhanced computed tomography (CT) and magnetic resonance imaging (MRI) revealed bilateral intracranial CSDH. The bilateral CSDH was evacuated and his symptoms improved. Three days after craniotomy, he complained of sensory disturbance on his buttocks. Lumbar MRI showed a space-occupying lesion behind the thecal sac at L5. CT with myelography showed a subdural mass lesion; there was no communication with the subarachnoid space. Fourteen days after craniotomy, L5 laminectomy was performed and the dura mater was incised carefully. The video shows that a liquid hematoma similar to the intracranial CSDH flowed out, followed by cerebrospinal fluid. His symptoms improved after the operation and the hematoma did not recur. This is a rare condition of spinal CSDH demonstrated by neuroimaging and intraoperative video.
Introduction
Spinal subdural hematoma is rare entity with various etiologies that is related to anticoagulation, blood dyscrasia, lumbar puncture, trauma, spinal anesthesia or vascular malformation [1] . Simultaneous spinal and intracranial chronic subdural hematoma (CSDH) is A 67-year-old man visited the emergency department of our hospital because of nausea, headache and neck pain after diving into a river 2 weeks before. No abnormal neurological finding were present except for nausea, headache and neck pain. He had never taken antithrombotic medication or undergone lumbar puncture. Blood examination showed no bleeding tendency.
Neuroimaging and Hospital Course
On the day of admission, magnetic resonance imaging (MRI) showed bilateral intracranial subdural hematoma ( fig. 1 ). On the same day, we performed bilateral craniotomy and the hematoma was evacuated. On day 4 after admission, the patient complained of sensory disturbance on his buttocks, and physical examination showed saddle anesthesia without other neurological abnormality, including bladder and rectal malfunction. On day 5, lumbar MRI demonstrated iso-signal intensity on T2-weighted imaging of a lesion similar to the intracranial subdural hematoma ( fig. 2) . On day 12, computed tomography (CT) with myelography demonstrated that the subdural hematoma extended from L4 to S1 ( fig. 3 ). There was no communication between the lesion and the cerebrospinal cavity. The lesion effaced the thecal sac from L4 to S1. Cerebrospinal fluid examination showed hyperproteinorrhachia without blood contamination.
Surgical Treatment for Spinal Subdural Hematoma
On day 15 (27 days after he had dived), we performed L5 laminectomy and evacuated the subdural hematoma. It was liquid-like, similar to the intracranial CSDH. The hematoma flowed out followed by cerebrospinal fluid (video; see supplementary material at www.karger.com/doi/10.1159/000445709). We carefully inspected the inside of the dural sac, but could not find an apparent outer membrane, which is usually observed in intracranial CSDH. Neither abnormal vessels nor tumors were found. Finally the dura mater was closed.
After the operation, the patient's symptoms improved and lumbar MRI showed no acute recurrence. On day 38, he was discharged without neurological deficits. During 6-month follow-up no recurrence was observed.
Discussion
Spinal CSDH is a rare entity related to various causes [1] ; most frequently it is spontaneous or related to minor trauma. In our case, there was no apparent direct impact other than diving into a river of several meters depth.
In the spinal subdural space, there are few vessels except that perforating the dura mater surrounding the neural root and the artery of Adamkiewicz found at the level of the thoracolumbar region. This may be the reason for the rarity of spinal subdural hematoma. Rader [13] described spinal subdural hematoma not caused by direct tearing of the bridging veins, but by a rapid increase in the intravascular pressure of the lateral spinal arteries and veins.
On the other hand, Haines et al. [14] reported that there is no evidence of the subdural cavity as a natural state, but that the cavity originates from tearing of the dura-arachnoid junction, the so-called dural border cell layer. Through exposure to trauma or a disease process, fluids such as blood or cerebrospinal fluid will collect in the meninges. The pulsation of the cerebrospinal fluid may accelerate accumulations of blood by the 'water hammer like effect'. If this theory is the correct, the pathogenesis of spinal CSDH may be the same as that of intracranial lesions.
Some investigators demonstrated that spinal subdural hematoma might be caused by migration of the intracranial subdural blood [3] . Kokubo et al. [15] evaluated cases of intracranial CSDH by lumbar MRI, and only two cases presented with concomitant spinal subdural hematoma. They concluded that hematoma migration from the intracranial to the lumbar space was not possible.
In our case, MRI findings were similar for both the intracranial and the spinal lesion, and these findings mean that both hematomas occurred simultaneously. CT with myelography showed that the lesion did not move or communicate with the cerebrospinal space. These findings indicate the existence of an arachnoid membrane between the hematoma and the cerebrospinal space. During operation, after the incision of the dura mater, the hematoma flowed out immediately, followed by cerebrospinal fluid. These series of findings also indicate incision of the arachnoid membrane just after dural incision. The absence of a visible outer membrane could be the result of insufficient time to develop. The time needed for the development of the outer membrane of CSDH is still unclear, and it is possible that there is a difference in the speed of development between intracranial and spinal lesions.
Conclusion
We experienced a very rare case of simultaneous spinal and intracranial CSDH successfully treated by craniotomy and laminectomy.
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